1. Introduction
===============

Road accidents are among the main public health problems, and annually threaten the lives of many people on a global scale. They cause 1.2 million deaths and 20--50 million cases of disability worldwide ([@b1-epj-10-6588]). According to the World Health Organization (WHO), road accidents are the ninth leading cause of mortality in all age groups. It is predicted that if no proper action be taken until 2030, mortalities caused by road accidents will be the seventh leading cause of death ([@b2-epj-10-6588]). In addition, according to the State Medical Law Organization statistics, in 2017, a total of 1,077 deaths occurred due to traffic accidents, out of which 322 deaths were due to intracity traffic accidents, 682 due to intercity traffic accidents, 70 due to rural road accidents, and two cases were unknown ([@b3-epj-10-6588]). The developing urbanism has resulted in the advanced public taxi transportation systems. Moreover, it has been revealed that taxi drivers break more traffic rules than ordinary drivers. Such risky behaviors include stopping at prohibited areas and sudden change of direction ([@b4-epj-10-6588]). An investigation revealed that annually 20% of taxi drivers have car accidents, which accounts for a high proportion of the total rate of traffic accidents ([@b5-epj-10-6588]). In Iran, a study showed that the frequency of unsafe behaviors of taxi drivers in Tehran was about 52.5% ([@b6-epj-10-6588]). Previous studies have also revealed a high level of risky behaviors including excessive speeding, unfastened seat belts, illegal overtakes, stopping in prohibited areas to pick up or drop off passengers, allowing passengers in while moving, shifting lanes repeatedly, and moving too close to the car in front ([@b7-epj-10-6588]--[@b9-epj-10-6588]). Risky driving behaviors are positively correlated with the occurrence of car accidents ([@b10-epj-10-6588]). Therefore, any attempt to change these behaviors will result in reducing the rate of accidents. On the other hand, any intervention to correct risky driving behaviors requires sound knowledge and analysis of such behaviors. Despite the extensive body of research on risky driving behaviors of various vehicles ([@b11-epj-10-6588]--[@b14-epj-10-6588]), this issue still needs more investigation as there is no comprehensive research on the taxi drivers' risky behaviors ([@b15-epj-10-6588]--[@b17-epj-10-6588]). As driving behavior is a part of cultural behavior, car accidents will not be reduced unless the risky driving behaviors of different cultures and geographical areas are explored and addressed sufficiently. The past decade has seen few violations of driving rules by taxi drivers. However, taxi drivers' risky behaviors are still a big challenge ([@b4-epj-10-6588]). Taxi drivers tend, more than ordinary drivers, to show risky behaviors and they even enjoy it ([@b7-epj-10-6588]). Therefore, the present research aimed to determine the current state of Iranian taxi drivers' risky behaviors in Bandar Abbas, Iran.

2. Material and Methods
=======================

2.1. Research Design and Participants
-------------------------------------

This cross-sectional research was performed in 2016. The target population of the present research was the taxi drivers of Bandar Abbas city. The sample size was determined to be 184, according to the previous literatures ([@b18-epj-10-6588]). The participants were selected from taxi stations.

2.2. Selection criteria
-----------------------

### 2.2.1. Inclusion criteria

Those who entered the study had at least one year of taxi driving experience and were members of the Bandar Abbas taxi driving union. They were capable of reading and writing and were permanent residents of Bandar Abbas.

### 2.2.2. Exclusion criteria

Exclusion criteria in this study were having less than one year of taxi driving experience, unwilling to participate in the study, and giving incomplete responses to the questions.

2.3. Instrument
---------------

The questionnaire was developed through interviewing taxi drivers and traffic officers, studying and reviewing traffic regulations of Iran, and reviewing previous studies on driving accidents. This questionnaire comprised of two sections. The first section consisted of demographic information (age, education, driving experience, taxi driving experience, experience of being fined for breaking driving rules, and experience of accidents). The second section consisted of 20 items regarding risky driving behaviors. Among these risky behaviors were talking or texting on the phone while driving, unfastening the seat belt, speeding, running a red light, illegal overtaking, not respecting priorities, and entering 'no entry' streets. Each item asked the respondent whether he had ever displayed any of the risky driving behaviors or not. The answers could be chosen from three options: often, sometimes, and never which were respectively scored 2, 1 and 0. Then, the overall score would be the sum of all scores. According to the total number of questionnaire questions and their score, each participant's risky behaviors score should be between 0 and 40. A higher overall score would imply more risky driving behaviors.

2.4. Validity and reliability
-----------------------------

The questionnaire was checked for content validity by a panel of experts. To this aim, the questionnaire was given to 8 experts with specialty in health education and traffic safety behaviors. They were asked to comment on the clarity, simplicity, and relevance of the items. If less than half of the panel members agreed on an item in terms of the specified criteria, that item would be either edited or removed. According to the panel's decision, no item was removed from the primary version of the questionnaire, but a few were revised. To assess the reliability of the questionnaire, the test-retest method was used. To this aim, the questionnaire was given to 15 taxi drivers two times, with an interval of two weeks. Then, the correlation coefficient of their responses was estimated. The correlation coefficient of the responses was found to be o.83 which shows a good reliability. Before initiating the research, the required permissions were taken from the taxi drivers' union and they were ensured of the confidentiality of the data.

2.5. Procedure
--------------

Initially, twenty four taxi stations were identified in different parts of Bandar Abbas city and out of which, eight stations were randomly selected. The number of subjects of each station was determined according to the approximate total number of the station's drivers. The stations were visited twice, once in the morning and once again in the evening, to do the sampling. The first driver entering each station was included in the study sample if he met the inclusion criteria and consented to take part in the research. Afterwards, every fifth driver entering the station was selected until the required sample size was met. The questionnaires were completed by drivers while being supervised by the researchers. If the respondents faced a vague question, the researchers would help them to understand the question correctly.

2.6. Ethic approval
-------------------

This study was approved by the Ethics Committee of Hormozgan University of Medical Sciences (Code: HUMS.REC.1396.38). Before data collection, the purpose of the study was explained to the participants and an informed consent was obtained verbally. Participants were free to leave the study at any stage, with no explanation needed. Participation in the research did not put any financial burden on the participants. The data collected was kept confidential through codes.

2.7. Data Analysis
------------------

The data were statistically analyzed by SPSS software version 19 (IBM© Corp., Armonk, NY, USA). The descriptive statistics (frequency, mean, and standard deviation) were used to describe the data. Independent-samples t-test was used to compare drivers' risky behaviors between the different groups. The p-values less than 0.05 were considered statistically significant.

3. Results
==========

From 184 distributed questionnaires, 180 were completed and returned to be analyzed (response rate=97.8%). The mean age of the participants was 45.1 years (SD=11.1), the mean of their driving experience was 18.7 years (SD=10.8) and the mean of their experience as a taxi driver was 10.3 years (SD=7.5).

According to the results, 22.2% of the participants had the experience of accidents and 30.6% had been fined while transporting passengers. In total, 3.3% of the participants were illiterate; 19.4% had elementary school education; 38.9% had high school education; 30.6% had a diploma, and 7.8% had an academic degree. The highest frequency of violations were found to be failure to use the signal-lights and moving too close to the car in front, failure to drive within the lanes, and erratic lane changing movements were next in order. The lowest frequencies belonged to running a red light, entering 'no entry' streets, and taking illegal U-turns, in that order ([Table 1](#t1-epj-10-6588){ref-type="table"}). The mean score of risky driving behaviors in the whole sample was 4.33 (SD=3.1) and it ranged from 0 to 15. The risky behaviors score was significantly higher in drivers with previous experience of driving fines (p\<0.001). Moreover, the rate of risky driving behaviors in drivers with an experience of car crash was significantly higher than those without it (p\<0.001) ([Table 2](#t2-epj-10-6588){ref-type="table"}). There was no significant correlation between age and driving with risky behaviors, based on one-way ANOVA test (r= − 0.06, p=0.52). Also, there was no significant relationship between risky behaviors and driving experience and educational level (F=0.84, p=0.52).

4. Discussion
=============

The present research aimed to determine the Risky Behaviors of Taxi Drivers in Bandar Abbas, Iran. Recognition of such behaviors and planning to correct them can have a significant effect on reducing violations of law and car crashes. Contrary to the expectations of the researchers in this study, there was no significant relationship between age and driving with risky behaviors, which is consistent with the results of some other studies ([@b17-epj-10-6588], [@b19-epj-10-6588], [@b20-epj-10-6588]). But another study showed that the probability of an accident reduces by increasing the drivers' age. The mentioned study showed that for each year of age increase, the probability of an accident reduces by 2% ([@b21-epj-10-6588]). Other studies have shown a significant relationship between age and driving with risky behaviors ([@b22-epj-10-6588], [@b23-epj-10-6588]). Our findings, in this part, can be explained by the fact that the target group in this study, regardless of which age group they belong to, consider themselves as professional and experienced drivers and it makes them susceptible of performing risky behaviors. An explanation for discrepancies between our findings and the results of the studies in other countries can be differences in the legal age limit for obtaining a driver's license in the different countries. According to the results, there was no significant relationship between education and driving with risky behaviors; which is consistent with the results of some other studies ([@b21-epj-10-6588], [@b22-epj-10-6588]). But in another study, drivers with a lower educational level were more likely to commit unsafe driving behaviors ([@b20-epj-10-6588]). One of the possible causes of this difference may be the different age range and educational level of the drivers in various studies. For example, younger drivers are likely to have higher levels of education and receive new and up-to-date driver's licenses and subsequently, they are less likely to commit risky behaviors.

In this study, failure to use signal lights when starting on a journey or before pulling over was found to be the most prevalent risky behavior among taxi drivers. Using signal lights is one way to let other drivers know you are about to go or about to pull over. If used appropriately, it can significantly reduce the risk of accidents. A research in the Chinese context indicated that 40% of the drivers use signal lights while changing directions ([@b24-epj-10-6588]). Signal lights might be the least frequently used internal parts of a car. However, failure to apply them can be the main cause of many accidents. Though the law has set certain fines to react against risky driving behaviors, failure to use signal lights is often not considered by the police due to the heavy traffic or the low number of police officers available in streets. Therefore, a driver might ignore using signal lights as there is often no fine. Among other probable reasons for risky behaviors of taxi drivers are personality traits, psychological characteristics, attitude towards these behaviors, and social status of the taxi drivers. It is likely that taxi drivers are experienced enough to be aware of risky driving behaviors and their consequences. However, it seems that factors other than a lack of knowledge are involved in such behaviors. In an investigation, Hassen stated that knowledge is not a predictor of risky driving behaviors ([@b19-epj-10-6588]). Attitude can probably be a stronger factor than knowledge to help to predict driving behaviors. A body of research confirmed this finding and revealed that those with a negative attitude toward safe driving behaviors, show riskier behaviors ([@b17-epj-10-6588], [@b25-epj-10-6588]).

According to the findings of this study, Moving too close to the car in front, failure to drive within the lanes, and erratic lane changing were the other high frequency violations, which is in line with the results of similar studies ([@b6-epj-10-6588], [@b16-epj-10-6588], [@b26-epj-10-6588]). A driver is required to keep a certain distance from the car in front. If the right distance is not kept, the driver would have no adequate time to brake and show the right reaction, and would therefore hit the car in front. The U.S. national highway traffic safety administration (NHTSA) reported that more than 30% of car accidents were related to cars bumping the back of other cars ([@b27-epj-10-6588]). Zangiabadi and Gashti reported that not keeping a proper distance from the car in front is the cause of 9% of accidents in Isfahan ([@b28-epj-10-6588]). Such risky behavior can be explained by the fact that taxi drivers' income is strongly affected by the number of passengers they carry. Thus, to carry more passengers and earn more money, they try to drive as fast as possible and it causes them commit risky behaviors such as not keeping the proper distance from the car in front. Another reason might be that taxi drivers perceive themselves as professional and highly experienced drivers. It makes them to feel invulnerable to accidents. This hypothesis is supported by some research which revealed that more experienced drivers tend to show riskier behaviors while driving ([@b29-epj-10-6588]). In this regard, more experienced taxi drivers probably rely more on their personal skills and capabilities rather than rules and regulations. Contrarily, some other investigations have shown that drivers' experience could not predict risky driving behaviors ([@b19-epj-10-6588], [@b30-epj-10-6588]). Taxi drivers are required to drive between lane markings. They are prohibited from making erratic lane changing movements. A great proportion of intracity car accidents are caused by erratic lane changing movements and frequent shifting between the lanes. The drivers have been prohibited from making erratic lane changing movements in the streets. If they need to shift lane, they should use their indicators and slowly and securely shift lane. For all this to happen in the right way, the required infrastructures should be provided. As an instance, the streets are required to have appropriate, standard, and visible lane markings. These markings are expected to have been painted in white on the streets and highways so as to be clearly visible for all drivers. If the required infrastructure does not exist, drivers cannot be expected to show correct behaviors. On the other hand, there is an emphasis on the right administration of traffic rules as it is a key component involved in reducing the rate of driving accidents and their consequences. According to the WHO, the fully attentive administration of traffic rules has been only realized in 35 countries around the world ([@b31-epj-10-6588]). It is likely that the presence of an adequate number of traffic police officers in a certain area could significantly reduce the rate of traffic violations. Human factors are among the main causes of the majority of car accidents. Thus, special attention needs to be paid to the underlying sociological, psychological, and cultural issues. Regarding this issue, an investigation revealed that social factors are strongly involved in the occurrence of taxi drivers' risky driving behaviors ([@b32-epj-10-6588]). In their research, Jafarpour et al. pinpointed the role of cultural issues in risky driving behaviors ([@b33-epj-10-6588]). Acculturating the act of driving between the lane markings in the street would require a long period of time and cannot be reached only through raising fines in the short-term. Although fines can strongly influence drivers to get used to obeying traffic rules, they are not sufficient. Many factors need to be taken into account to promote safe driving behaviors and stop risky driving behaviors. According to the present findings, running a red light, entering 'no entry' streets, and taking illegal U-turns are shown to be the least frequent risky driving behaviors. These findings are consistent with an Adl et al. study ([@b6-epj-10-6588]). Not running a red light can be explained by the presence of police closely monitoring intersections as well as the traffic cameras installed there to record cases of violations. The risk of receiving traffic fines can be yet another underlying reason for not running a red light. It seems that higher fines and more severe penalties for traffic rule violations in recent years have resulted in the reduction of the rate of risky behaviors. Another reason can be that taxi drivers might be unable to afford the fines and penalties and this might have affected the rate of risky driving behaviors among taxi drivers. In this regard, another study showed that paying more money to taxi drivers will lead to a significant increase in the rate of traffic rule violations ([@b19-epj-10-6588]).

As the results of the present research showed, the rate of risky driving behaviors was significantly higher among taxi drivers with an experience of accidents. It was observed that their experience did not reduce their risky behaviors. Similarly, some other studies in Turkey indicated that there was no change of behavior in taxi drivers who had previous experience of accidents as they attributed the cause of the accident to fate or bad luck rather than themselves ([@b34-epj-10-6588]). The present findings are consistent with those reported by Hassen ([@b19-epj-10-6588]). In such cases, it might be recommended to focus on changing taxi drivers' behaviors. Probably, an effective way to change their behaviors would be to appeal to highly influential characters in their job including well-known experienced drivers. It was observed in a study in Sweden that peers managed to positively affect the rate of risky driving behaviors ([@b35-epj-10-6588]). Some other researches, similarly, showed the effective role of coworkers in reducing risky driving behaviors ([@b36-epj-10-6588]). Moreover, the present findings revealed that the rate of risky behaviors was significantly higher in drivers with a previous experience of traffic fines. Traffic fines and penalties appear to be ineffective in making the drivers obey the law. Thus, to reduce risky driving behaviors, besides fines and penalties, other measures such as participation of the target group in law-making processes and close affinity of law administrators with the target group to justify the rules and persuade them to obey the laws are recommended. One limitation of the present research was the self-reported information in data collection process which can raise the question of data accuracy. Another limitation is that as the target population was taxi drivers, the results cannot be generalized to all drivers.

5. Conclusions
==============

The findings of this study showed that the most frequent risky behaviors of taxi drivers are not using signal lights, the lack of proper distance between the moving cars, not driving within the lanes, and the zigzag movements. These behaviors were higher among the drivers who had a history of fines and car accidents. Awareness of hazardous driving behaviors in this group and planning to correct them can have a good impact on reducing traffic violations and accidents. The careful supervision of traffic by the police, the strict implementation of driving laws, and periodic training programs on driving safety issues are recommended to reduce unsafe driving behaviors. It is suggested that researchers in future studies, through qualitative and in-depth studies, identify the underlying factors involved in drivers' risky behaviors for implementation of effective interventions. Also, other studies aiming to change and improve drivers' awareness, attitudes, and perceptions are recommended. Risky driving behavior is multifaceted phenomenon and is affected by a wide range of factors. To reduce the rate of such behaviors among taxi drivers, there is a need to consider some issues including necessary facilities and infrastructure for safe driving, consideration of personal, social and cultural issues, development of a positive driving attitude, setting close affinity of the authorities with drivers, and more serious monitoring by the police.
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###### 

Risky driving behaviors of taxi drivers in Bandar Abbas

  Behavior                                                                            Often   Sometimes   never                
  ----------------------------------------------------------------------------------- ------- ----------- ------- ------ ----- ------
  Talking or texting on phone while driving                                           3       1.7         60      34.1   118   64.2
  Unfastening seat belt while driving                                                 4       2.2         22      12.2   155   85.6
  Eating, drinking or smoking while driving                                           2       1.7         32      17.7   147   81.2
  Excessive speeding                                                                  3       1.7         18      9.9    160   88.4
  Fatigue and drowsiness while driving                                                1       0.6         20      11.0   160   88.4
  Running a red light                                                                 0       0           13      7.2    168   92.8
  Using high beams at night facing other cars approaching in the opposite direction   1       0.6         30      16.5   150   82.9
  Carrying too many passengers                                                        1       0.6         34      18.8   146   80.7
  Staying too close to the car in front                                               21      11.6        41      22.7   119   65.7
  Erratic lane changing while driving                                                 12      6.6         27      14.9   142   78.5
  Failure to drive within the lanes                                                   19      10.5        28      15.5   134   74.0
  Failure to use signal-lights                                                        24      13.3        28      15.5   129   71.3
  Reversing in a dangerous situation                                                  3       1.7         44      24.3   134   74.0
  Entering 'No entry' streets                                                         0       0           13      7.2    168   92.8
  Taking illegal U-turns                                                              0       0           11      6.1    170   93.9
  Illegal overtaking along two-way streets                                            2       1.1         19      10.5   160   88.4
  Failure to give way to other cars                                                   2       1.1         51      28.2   128   70.7
  Stopping at prohibited sites to let passengers in or out                            1       0.6         62      34.3   118   65.2
  Overtaking a car on the right side                                                  2       1.1         17      9.4    162   89.5
  Deviation to the left side while driving                                            1       0.6         20      11.0   160   88.4

###### 

Comparison of risky driving behaviors among taxi drivers in terms of their experience of fines and car crashes

  Variable                  Mean±SD    t[\*](#tfn1-epj-10-6588){ref-type="table-fn"}   p-value   
  ------------------------- ---------- ----------------------------------------------- --------- ---------
  Experience of fine        Yes        5.51±3.1                                        3.25      \<0.001
  No                        3.89±3                                                               
  Experience of car crash   Yes        5.43±2.9                                        2.43      \<0.001
  No                        4.07±3.1                                                             

Independent-samples t-test
